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Title: LATEX COMPOSITION 

Abstract: This invention offers a polychloroprene based latex composition which has excellent fade 
resistance. Combining one of the following: formamidine compound which has a specific structure, 
hindered amine base compound, phenol compound, benzotriazole compound, benzophenone 
compound, or combinations of these with polychloroprene based latex produces a polychloroprene 
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based latex composition which has excellent fade resistance s. Adhesives which use this material 
show excellent fade resistance without damaging adhesive properties. 

Detailed report 

LATEX COMPOSITION 

(Technical field) 

This invention is concerning a polychloroprene based latex composition which can be used 
for impregnating paper, fiber binder, or adhesive, etc. 

(Technical background) 

Former methods to improve fade resistance of polychloroprene based latex compositions 
consist of adding a phenol based antioxidant or zinc oxide. 

For example, in Japan patent No. 2000-86821 (Denki Kagaku Kogyo K.K.), improving 
fading under UV rays less than 300 nm wavelength by combining a phenol based compound with a 
specific structure into a polychloroprene based latex is suggested. 

Also, in Japan patent No. H 1 1-2095223 (Denki Kagaku Kogyo K.K.), improving fade 
resistance of a polychloroprene based latex composition by combining corpuscle zinc oxide with 
200 nm average grain diameter is suggested. 

However, with the prior arts, there are cases when fade resistance is insufficient, and 
improvement has been sought. 

The object of this invention is to offer a new compound of polychloroprene based latex 
which has excellent fade resistance. 

(Disclosure of invention) 

The inventors of this invention made thorough research in order to attain the above object. 
As a result, it was found that fade resistance can be improved a great deal by combining one of the 
following: formamidine compound which has a specific structure, hindered amine base compound, 
phenol compound, benzotriazole compound, benzophenone compound, or a combination of these 
with polychloroprene based latex, and this finding led to the completion of this invention. By 
adding a tackiness agent to the polychloroprene based latex composition above, adhesive with 
excellent fade resistance has been also invented. 

1. 

Polychloroprene based latex composition which has characteristic that it contains polychloroprene 
based latex and a formamidine compound that is indicated by the following chemical formula (1). 

Chemical formula (1) 



2 




RIO 

(In the formula, Rl to Rl 1 show hydrogen atoms or alkyl groups with 1 to 10 carbon atoms or 
substitution alkyl groups with 1 to 10 carbon atoms, and they can be either identical or different.) 

2. 

The polychloroprene based latex composition in 1 which contains a hindered amine based 
compound which has at least one functional group expressed by the following chemical formula (2). 

Chemical formula (2) 

R3 R+ 




R8 R9 

(In the formula, Rl to RIO show hydrogen atoms or alkyl groups with 1 to 10 carbon atoms or 
substitution alkyl groups with 1 to 10 carbon atoms, and they can be either identical or different.) 

3. 

Polychloroprene based latex composition in 1 or 2 which contains a phenol based compound which 
has at least one functional group expressed by the following chemical formula (3). 

Chemical formula (3) 
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Rl R2 




JO R4 

(In the formula, Rl to R4 show hydrogen atoms or alkyl groups with 1 to 5 carbon atoms, and they 
can be either identical or different, n indicates an integer from 1 to 10.) 

4 

Polychloroprene based latex composition in 1 to 3 which contains a phenol compound expressed by 
the following chemical formula (4). 

Chemical formula (4) 



Rl R2 R7 R6 




R3 R4 RS 



(In the formula, Rl to R9 show hydrogen atoms or alkyl groups with 1 to 5 carbon atoms, and they 
can be either identical or different.) 

5 

Polychloroprene based latex composition in 1 to 4 which contains a benzotriazole compound 
expressed by the following chemical formula (5). 

Chemical formula (5) 
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(In the formula, Rl to R8 show hydrogen atoms, halogen atoms, or alky I groups with 1 to 5 carbon 
atoms, and they can be either identical or different.) 

6 

Polychloroprene based latex composition in 1 to 5 which contains a benzophenone compound 
expressed by the following chemical formula (6). 

Chemical formula (6) 



Rl RIO 




(In the formula, at least one of Rl to RIO is a hydroxyl group and the remaining show halogen 
atoms, or sulfuric acid, or alkyl groups with less than 20 carbon atoms, or substitution alkyl groups 
with less than 20 carbon atoms, and they can be either identical or different.) 

7 

Polychloroprene based latex composition which contains polychloroprene based latex, a 
benzotriazole compound expressed by chemical formula (5), and a benzophenone compound 
expressed by chemical formula (6). 

8 

Polychloroprene based latex composition which contains a hindered amine based compound which 
has at least one functional group expressed by the chemical formula (2), a benzotriazole compound 
expressed by chemical formula (5), or a benzophenone compound expressed by chemical formula 
(6). 
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9 

Polychloroprene based latex composition which contains a phenol based compound which has at 
least one functional group expressed by chemical formula (3) and/or a phenol compound expressed 
by chemical formula (4) and a benzotriazole compound expressed by chemical formula (5), or a 
benzophenone compound expressed by chemical formula (6). 

10 

Polychloroprene based latex composition which contains a hindered amine based compound which 
has at least one functional group expressed by chemical formula (2) and/or a phenol compound 
expressed by chemical formula (4) and a benzotriazole compound expressed by chemical formula 
(5). 

II 

Polychloroprene based latex composition in 1 to 10 where the total amount of compound expressed 
by chemical formula (1) to (6) is 0.01 to 30 mass parts per 100 mass parts by solid conversion of 
polychloroprene latex. 

12 

Polychloroprene based latex composition stated in 1 to 1 1 where zinc oxide is contained for 0.01 to 
50 mass parts per 100 mass parts by solid conversion of polychloroprene latex. 

13 

Adhesive which contains the polychloroprene based latex composition in any claim from 1 to 12 
above. 

14 

Adhesive which has a tackiness agent in the polychloroprene based latex composition in any claim 
from 1 to 12 above. 

(Best examples of practicing this invention) 

In the following, the content of this invention is going to be explained in detail. 

The polychloroprene based latex in this invention has a polymer or copolymer acquired from 
polymerizing 2-chIoro-l, 3-butadiene (will be called chloroprene in the following) alone, or a 
monomer mixture of at least one kind of monomer that can be co-polymerized with chloroprene in 
the presence of an emulsifier and/or dispersing agent with water as a medium as its main 
component. 

Monomers which can be co-polymerized with chloroprene include, for example, 2,3- 
dichloro-l, 3-butadiene, l-chloro-l, 3-butadiene, butadiene, isoprene, styrene, acrylonitrile, acrylic 
acid and its esters, methacrylic acid and its esters, etc. If necessary, it is possible to use two or more 
kinds. 

In this invention, the monomer which can be co-polymerized with chloroprene is a vinyl 
monomer containing a carboxyl group. Examples of this vinyl monomer containing a carboxyl 
group include, for instance, methacrylic acid, acylic acid, crotonic acid, fumaric acid, maleic acid, 
citraconic acid, etc. If necessary, you can use two or more kinds of vinyl monomer containing 
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carboxyl groups. Among these, , methacrylic acid (also called 2-methyl propenoate, or a-methyl 
acrylate) is especially easy to control during emulsiflcation polymerization. 

It has been known that adhering strength in normal conditions, waterproof adhering strength, 
an heat-resistant adhering strength can be improved by adding various conventional kinds of 
crosslinking agents when Polychloroprene based latex where a carboxyl group has been introduced 
into the polymer chain is used for adhesive by co-polymerization. 

When polychloroprene based latex is manufactured using a vinyl monomer containing a 
carboxyl group the amount of a vinyl monomer containing a carboxyl group should be 0.01 to 10 
mass parts per 100 mass parts of the entire monomer. If the vinyl monomer containing a carboxyl 
group is less than 0.01 mass part, crosslinking reaction with various crosslinking agents cannot be 
expected. On the other hand, if the vinyl monomer containing a carboxyl group is more than 1 0 
mass parts, there are cases that the pot life when crosslinking agent is added becomes short, which 
is not preferred. 

Emulsifiers and/or dispersing agents used for emulsiflcation polymerization of the 
polychloroprene based latex in this invention are not restricted specifically. Various kinds of 
anions, nonions, or cations that are normally used for polychloroprene latex can be used. 
Emulsifiers for anion types include carbonic acid, ester sulfate, etc. For example, there are alkali 
metal salts of rhodine acid, alkyl sulfonate with 8 to 20 carbon atoms, alkyl aryl sulfate, or a 
condensation of sodium naphthalene sulfonate and formaldehyde. Specific examples of nonion 
types include polyvinyl alcohol or its copolymers (for example, copolymer with acryl amide), 
polyvinyl alcohol or its copolymers (for example, copolymer with maleic acid), polyvinyl 
pyrrolidone or its copolymers (for example, copolymer with vinyl acetate), or chemically modified 
products of these (co)polymer, or cellulose based derivatives (hydroxy ethyl cellulose), etc. 
Specific examples of the cation type include aliphatic amine salt, aliphatic quaternary ammonium 
salt, etc. For example, there are octadecyl trimethyl ammonium chloride, dodecyl trimethyl 
ammonium chloride, dilauryl dimethyl ammonium chloride, etc. 

The amount of emulsifier and/or dispersing agent in the polychloroprene based latex in this 
invention should be 0.5 to 10 mass parts per total 100 mass parts of initial monomer. If it is less 
than 0.5 mass part, emulsifying power is not sufficient. On the other hand, if it exceeds 10 mass 
parts, when the latex composition is used for adhesive, water-proof adhering strength will fall. 

Polymerization conditions for the (co)polymer in this invention are not specifically 
restricted. By selecting and controlling polymerization temperature, polymerization catalyst, chain 
transfer agent, polymerization stopper, final polymerization ratio, de-monomer, condensation 
condition, etc., appropriately, it is possible to adjust the solid concentration, molecular weight of 
toluene soluble part, toluene insoluble part (amount containing gel), etc. 

Although the degree of polymerization of the (co)polymer of this invention is not restricted, 
in order to perform polymerization reaction smoothly, it is preferred to set the polymerization 
temperature at 10 to 50°C. The polymerization catalyst is persulfate such as potassium persulfate or 
organic peroxide such as tert-butyl hydro peroxide, etc., and it is not restricted specifically. 

The kinds of chain transfer agents of (co)polymer of this invention are not restricted 
specifically. Products normally used for emulsiflcation polymerization of chloroprene can be used. 
For instance, you can use conventional chain transfer agents such as long chain alkyl mercaptane 
groups such as n-dodecyl mercaptane or tert-dodecyl mercaptane; dialkyl xanthogendisulflde or 
ethyl xanthogendisulflde; iodoform, etc. 
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Also, the polymerization stopping agent (polymerization prohibitor) of the (co)polymer of 
this invention is not restricted specifically. For example, you can use 2,6-tert-butyl-4-methyl 
phenol, phenothiazine, hydroxyamine, etc. 

The final polymerization ratio of the (co)polymer of this invention is not restricted 
specifically, and it can be adjusted freely. Unreacted monomer is removed by de-monomer 
operation. This removal method is not restricted either. 

The solidity concentration of the polychloroprene latex of this invention can be adjusted as 
necessary by condensing or diluting it with water, etc. Condensation methods include reduced 
pressure condensation, etc., but it is not restricted specifically. When the drying speed of adhesive 
or shelf life of the main agent of the adhesive is considered, the solid concentration of the 
polychloroprene latex should be 40 to 65 mass %. In this range, 45 to 62 mass % is good. 

In the case of polychloroprene based latex of this invention, if the toluene insoluble part (gel 
amount) of the (co)polymer is 5 to 70 mass %, adhesive with an excellent balance of initial adhering 
strength and adhering strength at normal conditions can be made. If the toluene insoluble part is 
less than 5 mass %, adhering strength at normal conditions is insufficient. On the other hand, if it 
exceeds 70 mass %, adhering strength at the early stage may be insufficient. 

Suitable formamidine compounds expressed by chemical formula (1) used for the 
polychloroprene based latex composition of this invention include ethyl 4-[[(ethylphenylamino) 
methylene] amino]benzoate, N-(4-ethoxycarbonylphenyl)-N f -methyI-N'-phenylformamidine, etc. 

The hindered amine based compound expressed by chemical formula (2) in this invention 
can be dimethyl succinate- l-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethyl piperidine 
polycondensation, poly[{6-(l,l,3,3-tetramethylbutyl) amino-l,3,5-triazine-2,4-diil} {(2,2,6,6- 
tetramehyl-4-piperidil)imino}, N,N-bis-(3-aminopropyl) ethylene diamine-2,4-bis [N-butyl-N- 
(l,2,2,6,6-pentamethyl-4-pyridil)amino]-6-chloro-l,3,5-triazine condensation, bis (1-octyloxy- 
2,2,6,6-tetramethyl-4-piperidil)sebacate, 2-(3,5-tert-butyl-4-hydroxybenzyl)2-n-butyI bis malonate 
(l,2,2,6,6-pentamethyl-4-piperidil), l,2,2,6,6-pentamethyI-4-piperidil/tridecyl-l,2,3,4-butane tetra 
carboxylate, etc. 

The phenol based compound which has a functional group expressed by the above chemical 
formula (3) in this invention can be, for example, n-octadecyl-3-(4-hydroxy-3,5-di-tert- 
butylphenyl)propionate, tetrakis-tmethylene^^S^S'-di-tert-butyl^-hydroxyphenyOpropionate] 
methane, bis[3,3 , -bis-(4'-hydroxy-3 f -tert-butylphenyI)butylic acid] glycol ester, triethylene glycol- 
bis [3-(3-tert-butyl-5-methyl-4-hydroxyphenyI)propionate], l,6-hexanedioI-bis[3-(3,5-di-tert-butyl- 
4-hydroxyphenyI) propionate], pentaerythrityl-terakis [3-(3,5-di-tert-butyl-4- 
hydroxyphenyl)propionate], 2,2-thio-diethylene bis[3-(3,5-di-tert-butyl-4- 

hydroxyphenyl)propionate], isooctyl-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate, l-[2-{3-(3,5- 
di-tert-butyl-4-hydroxyphenyl) propionyl oxy}ethyI]-4-{3,5-di-tert-butyl-4- 
hydroxyphenyl}propionyl oxy}-2,2,6,6-tetramethyl piperizine, etc. 

Specific examples of the phenol compound expressed by chemical formula (4) in this 
invention include 4,4'-buthylidene bis (3-methyl-6-tert-butylphenol), 2, 2'-methyIene bis-(4-methyl- 
6-tert-butyl phenol), 2,2 -methylene bis-(4-ethyl-6-tert-butyl phenol), etc. 

Examples of the triazol compound expressed by chemical formula (5) in this invention 
include, for example, 2-(2 ? -hydroxy-5'-methylphenyl) benzotriazol, 2-(2'-hydroxy-5'-tert- 
butylphenyl) benzotriazol, 2-(2'-hydroxy-3',5 -di-tert-butylphenyl) benzotriazol, 2-(2'-hydroxy-3'- 
tert-butyI-5'-methyIphenyl)-5-chlorobenzotriazoI, 2-(2'-hydroxy-3 , ,5 , -di-tert-butylphenyl)-5- 
chlorobenzo triazol, 2-(2'-hydroxy-3',5'-di-tert-amylphenyl)benzotriazol, 2-{2 t -hydroxy-3 t - 
(3",4",5 M ,6 M -tetrahydrophthalimidemethyl)-5'-methylphenyl} benzo triazol, etc. 
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The benzophenone compound expressed by chemical formula (6) in this invention may be, 
for example, 2,4-dihydroxy benzophenone, 2-hydroxy-4-methoxybenzophenone, 2-hydroxy 4-n- 
octoxy benzophenone, 2-hydroxy-4-dodecyI oxy benzophenone, 2,2'-dihydroxy-4,4'- 
methoxybenzophenone, 2-hydroxy-4-methoxy-5-sulfobenzophenone, bis(2-methoxy-4-hydroxy-5- 
benzoyl phenyl methane), 2-hydroxy-4-methoxy-2'-carboxybenzophenone, 2-hydroxy-4- 
octadecyloxy benzophenone, 2,2',4,4'-tetrahydroxy benzophenone, 2-hydroxy-4-(2-hydroxy-3- 
methacryloxy)propoxybenzophenone, etc. 

The amount of formamidine compound, hindered amine compound, phenol compound, 
benzotriazole compound, and benzophenone compound in the polychloroprene latex composition of 
this invention is not restricted specifically. However, when fade resistance, shelf life, and cost of 
the polychloroprene based latex composition are considered, 0.0 1 to 30 mass parts per the total 
amount per 100 mass part of polychloroprene based latex by solid conversion are preferred. More 
preferably, it is 0.2 to 10 mass parts. If the amount is less than 0.01 mass part, improvement of fade 
resistance is not sufficient. On the other hand, if it exceeds 30 mass parts, the unit price becomes 
expensive, and it is regarded as a practical problem. 

The adhesive of this invention contains the above polychloroprene latex composition. 
Preferably, a tackiness agent is added. Although the amount of tackiness agent is not regulated, it 
should be between 5 mass parts to 150 mass parts (solid parts) per 100 mass parts of 
polychloroprene base latex (solid part). If it is in this range, sufficient adhering strength at normal 
conditions can be maintained. More preferably, addition of 10 to 100 mass parts is preferred to 
balance adhering features. 

The tackiness agent above means specifically rhodine resin, polymerized rhodine resin, a- 
pinene resin, p-pinene resin, terpene phenol resin, C5 base petroleum resin, C9 base petroleum 
resin, C5/C9 base petroleum resin, DCPD base petroleum resin, alkyl phenol resin, xylene resin, 
coumarone resin, coumarone indene resin, etc. For example, when used for attaching the bottom or 
part of a shoe, since it is possible to use a heating and drying process, resin with 80 to 1 60°C 
softening point is preferred. 

When a tackiness agent is added, although the combination method is not specifically 
restricted, in order to uniformly disperse the resin in the adhesive, it is preferred to use an emulsion. 
Manufacturing methods for the emulsion of tackiness agent include dissolving the material in an 
organic solvent such as toluene and forming an emulsion/dispersion in water. The organic solvent 
is removed by heating under reduced pressure. In another method the material is emulsified 
/dispersed by smashing into corpuscles. Among these methods, the former method which can 
manufacture an emulsion with finer corpuscles is preferred. 

There are cases where the pH of the polychloroprene based latex composition is changed 
during storage by de-hydrochloride reaction. If necessary, zinc oxide can be added as an acid 
receiving agent, and this phenomenon can be controlled. When zinc oxide is added, the properties 
of the zinc oxide (corpuscle diameter, relative surface area) are not specifically restricted. 

The crystal base of the zinc oxide is not specifically restricted and it can be either non- 
crystal or hexaperitectic. The manufacturing method for the zinc oxide is not restricted specifically, 
and it can be manufactured by the French method (indirect method), American method (direct 
method), or the wet method. The French method (indirect method) manufactures zinc oxide powder 
by heating zinc metal to approximately 1000°C and evaporating it and oxidizing it by a heated gas. 
The American method (direct method) manufactures zinc oxide powder by adding a reducing agent 
to a natural mineral containing zinc and evaporating zinc directly and oxidizing it by a heated gas. 
A wet method means a method which synthesizes zinc oxide using a water phase reaction. For 
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example, it is acquired by adding a soda ash solution to a zinc chloride solution and precipitating 
basic zinc carbonate and washing it and drying it and baking it at approximately 600°C. 

The corpuscle shape of the zinc oxide in this invention is not restricted specifically, and it 
can be spherical, acicular, flake, polyhedron, irregular, etc. 

When zinc oxide is added to the polychloroprene based latex composition, its amount is 0.01 
to 50 mass parts, preferably 0.2 to 20 mass parts per 100 mass parts of solid polychloroprene based 
latex. If it is in this range, solvent resistance can be improved more. If the amount of zinc oxide is 
less than 0.1 mass part, its effect as an acid receiving agent is not sufficient. On the other hand, if it 
exceeds 50 mass parts, it may damage adhering strength. 

The method of adding the zinc oxide is not restricted specifically. It can be added as a 
powder or it can be added as a water dispersion using a suitable dispersing agent. However, the 
latter method is more uniform, which is preferred. 

The polychloroprene based latex composition or adhesive of this invention may contain, 
depending on the required performance, tackiness agent, filling agent, film making assistance agent, 
UV absorbing agent, antioxidant, plasticizer, curing agent, curing promotion agent, anti-foaming 
agent, anti-bacteria agent, anti-dust agent, etc. 

When the viscosity of the main agent is adjusted, tackiness increasing agent can be added. 
Examples of this tackiness increasing agent include, for example, sodium polyacrylate, water- 
soluble polyurethane, polyurethane based emulsion, alkali swelling type acryl based emulsion, 
carboxymethyl cellulose (CMC), methyl cellulose (MC), hydroxy ethyl cellulose (HEC), hydroxy 
propyl cellulose (HPC), synthetic smectite, etc. 

Fillers are effective in lowering the manufacturing cost. Specific examples of fillers include 
calcium carbonate, aluminum hydroxide, titanium oxide, barium sulfate, synthetic silica, etc. 

Film forming agents include, for example, propylene glycol, n-butyl ether, dipropylene 
glycol, tripropylene glycol, 2,2,4-trimethyl-l,3-pentadiol monoisobutylate, 2,2,4-trimethyl-l,3- 
pentadiol diisobutylate, etc. 

Specific examples of curing promoters include dithio carbomate based, xantogen based, 
thiuram based, aldehyde ammonia based, thiourea based, thiazole based, sulfene amide based, 
guanidine based, etc. 

Specific examples of dithiocarbamate based promoters include, for example, 
pentamethylene dithiocarbamate piperidine salt, pipecolil dithiocarbamate pipecoline salt, dimethyl 
zinc dithiocarbamate, dibutyl zinc dithiocarbamate, N-ethyl-N-phenyl zinc dithiocarbamate, N- 
pentamethylene zinc dithiocarbamate, dibenzyl zinc dithiocarbamate, diethyl sodium 
dithiocarbamate, dibutyl sodium dithiocarbamate, dimethyl copper dithiocarbamate, dimethyl 
cuprous iron dithiocarbamate, diethyl tellurium tithiocarbamate, etc. 

Specific examples of xanthogenate based promoters include butyl zinc xanthogenate, 
isopropyl zinc xanthogenate, etc. 

Examples of thiuram based promoters include tetramethyl thiuram disulfide, tetraethyl 
thiuram disulfide, tetrabutyl thiuram disulfide, tetrakis (2-ethylhexyl)thiuram disulfide, tetramethyl 
thiuram monosulfide, dipentamethylene thiuram tetrasulfide, etc. 

Specific examples of aldehyde ammonium based promoters include hexamethylene 
teramine, etc. 

Specific examples of thiourea based promoters include N,N'-diphenyl thio urea, trimethyl 
thio urea, N,N'-diethyl thio urea, etc. 

Specific examples of thiazole based promoters include 2-mercapto benzothiazole, 
dibenzothiazole sulfide, 2-mercapto benzothiazole zinc salt, cyclohexyl amine salt of 2-mercapto 
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benzothiazole, 2-(N,N r -diethyl thiocarbamoilthio)benzothiazole, 2,(4'-morpholinodithio) 
benzothiazole, etc. 

Specific examples of sulfenamide based promoters include N-cyclohexyl-2-benzothiazoliI 
sulfene amide, N-tert-butyl-2-benzothiazoIiI sulfene amide, N-oxydiethylene-2-benzothiazoIil 
sulfene amide, N,N-dicyclohexyI-2-benzothiazoliI sulfene amide, etc. 

Specific examples of guanidine based promoters include 1,3-diphenyl guanidine, di-o- 
tolylguanidine, 1-o-tolylbiguanide, di-o-tolylbiguanide of dicatechol bolate, etc. 

Various crosslinking agents can be added to the polychloroprene latex composition of this 
invention if desired. Specifically, there are compounds with methylol groups such as melamine 
resin, compounds with epoxy groups such as epoxy resin, compounds with isocyanate groups 
(isocyanate compounds) such as block isocyanate compounds or water dispersion type isocyanate 
compounds, compounds with oxazoline, compounds which have 2 or more hydroxy! groups such as 
phenol resin or glycol groups, compounds with imino groups (imine compounds), etc. 

Among these, isocyanate compounds are the best since it not only bonds with the 
polychloroprene base (co)polymer or hydroxyl group or carboxyl group in the emulsifier but also 
reacts with water and produces an isocyanate derivative, and a great deal of improvement in water- 
proof adhering strength or heat resistant adhering strength is expected. Water dispersion isocyanate 
compounds are products with hydrophilic groups in a polyisocyanate polymer which has structure 
such as biuret, isocyanurate, urethane, urethozion, allophanate, and it is acquired from aliphatic 
groups and/or alicyclic di isocyanate. 

That is, it is a self emulsifying type isocyanate compound which can be dispersed in water as 
corpuscles by stirring. 

The aliphatic and/or alicyclic isocyanate may be, for example, tetramethylene diisocyanate, 
pentamethylene diisocyanate, hexamethylene diisocyanate (HDI), trimethyl hexamethylene 
diisocyanate, lysinediisocyanate (LDI), isophorone diisocyanate (IPDI), water-added xylylene 
diisocyanate (water added XDI), tolylene diisocyanate (TDI), 4,4'-diphenyl methane diisocyanate 
(MDI), polymerized MDI, xylylene diisocyanate (HDI), naphthalene diisocyanate (ND1), 
paraphenylene diisocyanate (PPDI), tetramethyl xylylene diisocyanate (TMXD1), 
dicyclohexylmethane diisocyanate (HMDI), isopropylidene bis(4-cyc!ohexyl isocyanate) (IPC), 
cyclohexyl diisocyanate (CHPI), tolyzine diisocyanate (TODI), etc. Among these, HDI, MDI, 
IPDI, and water added XDI are easily manufactured and are good. 

The effect of the isocyanate compound as a crosslinking agent depends on the ratio of 
isocyanate group calculated by the method regulated in JIS K-7301 rather than the starting material 
compound. In order to acquire good adhering strength, the ratio of isocyanate group of the water- 
dispersion type isocyanate compound to be used should be in the range of 17 to 25 mass %. 

Conditions of use of the adhesive of this invention are not restricted specially. 

Materials that can be bonded include wood, concrete, rubber, china, etc. For example, for 
shoes, it can be used to bond the same or different kinds of materials (woven fabric, nonwoven 
fabric; material: nylon, polyester, cotton, etc.), natural leather (cow leather, kangaroo leather), 
artificial leather (polyurethane, polyvinyl chloride resin), cured rubber (SBR, BR, CR), resin 
(nonfoamed body or foamed body; material: polyurethane, EVA, etc.). 

The application method and applicator are not restricted either. For example, there are 
curtain coating, bar coating, roll coating, etc. Types of roll coating include gravure roll coating, 
reverse gravure roll coating, etc. For instance, for shoes, the insole can be continuously roll coated 
uniformly. To attach the sole, since the application area is small, manual brushing is preferred. 
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The pressing device, conditions, and pressure used in depend on the application and are not 
restricted. Compression can be done by hot pressing or at room temperature. 

In the following, this invention is going to be explained by examples of practice. However, 
these examples of practice do not restrict this invention in any way. "Parts," in the following 
sentences mean mass parts unless noted otherwise. 

[polymerization example 1] 

A 3 liter reaction container was used to dissolve 4 parts of non-uniform rhodine acid, 1 part 
of naphthalene sulfonate formalin condensation (product name: Demol N manufactured by Kao), 
and 1.5 part of sodium hydroxide in 1 10 parts of water. Next, 100 parts of chloroprene monomer 
and 0.2 part of dodecyl mercaptane were added to this solution. After it was emulsified at 40°C, 
polymerization was done up to 98 % ratio of monomer following conventional methods using 
sodium sulfite and potassium persulfate as initiators under nitrogen. 

After polymerization was stopped by adding a stopping agent, the solids concentration was 
adjusted to 50 % and the latex was supplied to the following tests. 

[example of practice 1 to 1 8, example of comparison 1 to 7] 

The material from example 1 was combined with polychloroprene based latex with the 
compounding preparation shown in table 1, and the chloroprene based latex composition of 
examples of practice 1 to 1 8 and examples of comparison 1 to 7 were acquired. The units of the 
compound amount is mass per solid part. 

In the examples of practice and examples of comparison, N-(4-ethoxy carbonyl phenyl)-N- 
methyl-N'-phenylformamidine which is a formamidine compound, bis (l,2,2,6,6-pentamethyl-4- 
piperidinyl) sebacate which is a hindered amine compound (product name: Thinuvin 765, 
manufactured by Chiba Specialty Chemicals) were directly added to the chloroprene based latex. 

Concerning the N'N'-bis (3-aminopropyI) ethylene diamine-2,4-bis [N-butyl-N-( 1,2,2,6,6- 
pentamethyl-4-piperidil) amino]-6-chloro-l,3,5-triazine condensation which is hindered amine 
compound-2 (product name: CHMASSORB 1 19FL, manufactured by Chiba Specialty Chemicals), 
n-octadecyl-3-(4~hydroxy-3,5-di-t-buty!phenyl) propionate which is phenol compound- 1 (product 
name: Antege W-300 manufactured by Kawaguchi Chemical Manufacturing), 4,4'-butylidenebis-(6- 
t-butyl-3-methylpheno!) which is phenol compound-2 (product name: Irganox 1076 manufactured 
by Chiba Specialty Chemicals), 2-(2'-hydroxy-3'-t-butyl-5'-methylphenyl)-5-chlorobenzotriazole 
which is benzo triazole (product name: Tinuvin 326, manufactured by Chiba Specialty Chemicals), 
2-hydrox-4-n-octoxybenzophenone which is benzophenone (product name: Tomisove 800, 
manufactured by Yoshiki Fine Chemicals); 40 parts of each compound, 57 parts of pure water, and 
3 part of dialkyl sodium sulfosuccinate solution as an emulsifier (product name: Pelex OT-P, 
manufactured by Kao) were mixed in wet condition. By milling and mixing them in a china ball 
mill for one day, an emulsion was manufactured. These emulsions were supplied to the tests. 

Fade resistance of the polychloroprene based latex composition of example of practice 1 to 
18 and example of comparison 1 to 7 were evaluated by the following methods. 

[evaluation method of photo resistance discoloration] 

Polychloroprene based latex composition was applied for 200 g/m 2 on an absorbing paper 
Sym-1 (manufactured by Kokuyo) by brushing. It was dried at 23°C for 3 hours. A 300 w light 
bulb ULTRA-VITALUX SUN LUMP (manufactured by OSRAM, Germany) was used to irradiate 
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the inside of a metal case for 12 to 24 hours. During irradiation, the temperature inside the metal 
case was controlled at 50°C, and the distance between the light source and sample was 250 mm. 

The color tone was measured using a multi spectrometer (manufactured by Suga Shikenki), 
and the color difference (AE) with a china made standard white board (L*= 92.62, a*=0.14, 
b*=2.95) was measured. 

Also, L*, a*, b* are color space coordinates regulated by CIE (Commission International de 
1'EcIairage) 1976, and each of them shows a White direction coordinate, Green-Red coordinate, and 
Yellow-Blue coordinate. 

The results acquired from example of practice 1 to 18 and example of comparison 1 to 7 are 
shown in table 1 . 
Table 1 
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[example of practice 19 to 36, example of comparison 8 to 140 

The polychloroprene based latex acquired from polymerization example 1 above was 
compounded following the preparation in table 2, and the chloroprene latex composition of 
examples of practice 19 to 36 and examples of comparison 8 to 14 were acquired. The units are 
solid weight parts. 

A tackiness adding resin consisting of a 53 % emulsion of terpene phenol resin with 1 50°C 
softening point (product name: Tamanole E-100, manufactured by Arakawa Chemical 
Manufacturing) was used. 

Fade resistance was evaluated for the polychloroprene based latex composition of examples 
of practice 19 to 38 and examples of comparison 8 to 14 the same as examples of practice 1 to 18 
and examples of comparison 1 to 7 above. 



[evaluation of adhering strength] 

1. manufacturing method of sample for adhering strength evaluation 
(cured SBR/cured SBR) 

Each side of two pieces of cured SBR (size of glued part is 20 mm width x 70 mm length) 
was buffed with a buffing machine, and the buffed surface was washed with acetone. After 
washing, it was wiped with gauze permeated with a 3 % ethyl acetate solution of trichloro 
isocyanurate. After it was dried for 10 minutes at 23°C, it was wiped with gauze permeated with 
CR solvent based primer available at stores (product name P-79 manufactured by Notape 
Manufacturing Co.). Next, it was dried for 1 0 minutes at 60°C, and a latex coating of 1 50 g 
(wet)/m 2 was applied with a brush. After it was dried for 3 hours at 23°C, a latex composition of 
200 g (wet)/m 2 was applied on top of that with a brush, and it was dried for 5 minutes at 70°C. A 
latex composition of 200 g (wet)/m 2 was again applied with a brush, and it was dried for 5 minutes 
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at 70°C. After it was dried for 5 minutes at 70°C, they were pasted together, and they were adhered 
with a hand roller. 



(foamed EV A/polyester cloth) 

200 g (wet)/m 2 of latex composition was applied on a foamed EVA sheet of independent 
foaming with 5 mm thickness and 95 kg /m 3 density (product name: 3F-10/manufactured by 
Sanfuku Manufacturing Co.) using a roll coater. After it was dried for 4 minutes at 70°C, polyester 
woven fabric was layered on top of that. They were compressed with 1 kgf/cm 2 pressure by a 
pressing machine heated to 130°C. 

2. evaluation method of adhering strength 
(adhering strength at early stage) 

After aging for 10 minutes at 23°C, 1 80° peel strength was measured at 200 mm/min. 
pulling speed using a pulling test machine. 

(normal condition adhering strength) 

After aging for 5 days at 23°C, 1 80° peel strength was measured at 200 mm/min. pulling 
speed using a pulling test machine. 

The results from examples of practice 19 to 36 and examples of comparison 8 to 14 are 
shown in table 2. 

Also, MF in table 2 means Material Failure, and it means that the foamed EVA sheet was 
destroyed. 
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(Possibility of industrial use) 

As is obvious from table 1, fade resistance of the (examples of practice 1 to 18) 
poiychloroprene based latex composition of this invention is superior to the fade resistance of 
former compounds (examples of comparison 1 to 7). 



It is also obvious from table 2 that the fade resistance of the adhesive composition of this 
invention (examples of practice 19 to 36) is superior to that of the former adhesive compositions 
(examples of comparison 8 to 14). 

Sphere of patent request 

(Claim 1) 

Polychloroprene based latex composition which has characteristic that it contains polychloroprene 
based latex and a formamidine compound that is indicated by the following chemical formula (1). 

Chemical formula (1) 




RIO 



(In the formula, RI to RI 1 show hydrogen atoms or alkyl groups with 1 to 10 carbon atoms or 
substitution alkyl groups with 1 to 10 carbon atoms, and they can be either identical or different.) 

(Claim 2) 

The polychloroprene based latex composition in 1 which contains a hindered amine based 
compound which has at least one functional group expressed by the following chemical formula (2). 

Chemical formula (2) 

R3 R4 




R8 R9 



(In the formula, RI to RIO show hydrogen atoms or alkyl groups with 1 to 10 carbon atoms or 
substitution alkyl groups with 1 to 10 carbon atoms, and they can be either identical or different.) 
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(Claim 3) 

Polychloroprene based latex composition in 1 or 2 which contains a phenol based compound which 
has at least one functional group expressed by the following chemical formula (3). 

Chemical formula (3) 

Ri R2 




R3 



(In the formula, Rl to R4 show hydrogen atoms or alkyl groups with 1 to 5 carbon atoms, and they 
can be either identical or different, n indicates an integer from 1 to 10.) 

(Claim 4) 

Polychloroprene based latex composition in 1 to 3 which contains a phenol compound expressed by 
the following chemical formula (4). 

Chemical formula (4) 



Rl R2 R7 R6 




R4 RS R9 



(In the formula, Rl to R9 show hydrogen atoms or alkyl groups with 1 to 5 carbon atoms, and they 
can be either identical or different.) 

(Claim 5) 

Polychloroprene based latex composition in 1 to 4 which contains a benzotriazole compound 
expressed by the following chemical formula (5). 

Chemical formula (5) 
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(In the formula, Rl to R8 show hydrogen atoms, halogen atoms, or alkyl groups with 1 to 5 carbon 
atoms, and they can be either identical or different.) 

(Claim 6) 

Polychloroprene based latex composition in 1 to 5 which contains a benzophenone compound 
expressed by the following chemical formula (6). 

Chemical formula (6) 



Rl RIO 




(In the formula, at least one of Rl to RIO is a hydroxy! group and the remaining show halogen 
atoms, or sulfuric acid, or alkyl groups with less than 20 carbon atoms, or substitution alkyl groups 
with less than 20 carbon atoms, and they can be either identical or different.) 

(Claim 7) 

Polychloroprene based latex composition which contains polychloroprene based latex, a 
benzotriazole compound expressed by chemical formula (5), and a benzophenone compound 
expressed by chemical formula (6). 

(Claim 8) 

Polychloroprene based latex composition which contains a hindered amine based compound which 
has at least one functional group expressed by the chemical formula (2), a benzotriazole compound 
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expressed by chemical formula (5), or a benzophenone compound expressed by chemical formula 
(6). 

(Claim 9) 

Polychloroprene based latex composition which contains a phenol based compound which has at 
least one functional group expressed by chemical formula (3) and/or a phenol compound expressed 
by chemical formula (4) and a benzotriazole compound expressed by chemical formula (5), or a 
benzophenone compound expressed by chemical formula (6). 

(Claim 10) 

Polychloroprene based latex composition which contains a hindered amine based compound which 
has at least one functional group expressed by chemical formula (2) and/or a phenol compound 
expressed by chemical formula (4) and a benzotriazole compound expressed by chemical formula 
(5). 

(Claim 11) 

Polychloroprene based latex composition in 1 to 10 where the total amount of compound expressed 
by chemical formula (1) to (6) is 0.01 to 30 mass parts per 100 mass parts by solid conversion of 
polychloroprene latex. 

(Claim 12) 

Polychloroprene based latex composition stated in 1 to 1 1 where zinc oxide is contained for 0.01 to 
50 mass parts per 100 mass parts by solid conversion of polychloroprene latex. 

(Claim 13) 

Polychloroprene based latex composition stated in 1 to 1 1 where zinc oxide is contained for 0.01 to 
50 mass parts per 100 mass parts by solid conversion of polychloroprene latex. 

(Claim 14) 

Adhesive which has a tackiness agent in the polychloroprene based latex composition in any claim 
from 1 to 12 above. 
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iP^SBR (MKUW'f X\tm2 0mmXS$ 7 0mm) 2 7 
^>7*' T~>->-eA>7^ >7*U ;ty7^>7*®^7-feh>T^f§o $fc&^ 
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